Amelioration of hyperoxia-induced lung injury using a sphingolipid-based intervention.
The aim of this study was to characterise lung function and bronchoalveolar lavage sphingolipid profile in newborn mice during hyperoxia exposure and recovery in room air, and to examine the effect of d-sphingosine supplementation during recovery. Newborn mice were exposed to 80% oxygen for 4 weeks and allowed to recover in room air for another 4 weeks. Lung function measurements and morphometrical analysis of lung tissue were performed and bronchoalveolar lavage fluid was collected during hyperoxia and recovery with and without d-sphingosine supplementation. Hyperoxia exposure altered lung function, which partially recovered in room air. Lungs had fewer and enlarged alveoli which persisted during recovery. Multiple sphingolipids were significantly increased after hyperoxia. Ceramides were increased after 2 weeks of recovery, but normalised to control values after 4 weeks. The addition of d-sphingosine during the first 5 days of recovery accelerated the normalisation of ceramide levels at 2 weeks and partially reversed the hyperoxia-induced increase in alveolar size and arrest in alveolarisation at 4 weeks. Exposure of newborn mice to hyperoxia caused restrictive and obstructive lung function changes that partially recovered in room air, while alveolar morphology remained abnormal. Hyperoxia increased ceramide levels, with normalisation after recovery. d-sphingosine addition during recovery reduced ceramide levels and ameliorated hyperoxia-induced alveolar arrest.